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Silkworm cocoon waste revitalization: regenerated fibers using
higher-molecular-weight fibroin achieve high strength and toughness

Yazawa, Kenjiro
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It is still difficult to produce silk artificially in a bulk-scale, and to
develop recycling technology for silk is required. Solution spinning is one of the techniques for
produce regenerated silk fibers. However, the problem is that the physical properties of the
regenerated silk fibers are lower than those of natural silk fibers. In this study, we extracted the

high molecular weight component, namely H chains, from silkworm silk fibroin and produced
regenerated silk fibers consisting of H chains. We also produced regenerated silk fibers derived
from wild silkworm fibroins. The obtained fibers presented the same strength as natural fibers, and
the Young®"s modulus was 1.8 times higher, and the toughness was 1.2 times higher. Based on
structural analysis, it was found that the silk molecular chains in the regenerated silk fibers were

not completely oriented in the fiber axis direction even after post-stretching, and some crystals
were aligned orthogonal to the fiber axis direction.
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